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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a carbon 
nanotube device which is capable of efficiently allowing 
current to flow through the carbon nanotubes by joining 
one end or both ends of each of carbon nanotubes to the 
electrode on a substrate provided with an electrode and 
further, capable of controlling the amount of current 
flowing through the carbon nanotubes with a magnetic 
field. 

SOLUTION: This manufacture comprises heating a 
substrate 30 that has a surface layer in which catalyst 
hyperfine particles 33 each contg. Fe, Co or Ni are 
dispersed in a material consisting essentially of Cu, 
Ag, Au or Cr, to 400 to 800°C in an atmosphere contg. 
ethylene, acetylene or gaseous carbon monoxide as a 
gaseous raw material, to subject the gaseous raw 
material to thermal decomposition and thereby to grow 
carbon nanotubes 35 on the surface of the substrate 30. 
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^';^A9 6%CDSfflm*-C6 0 0 e CT2 O^PbIT 
--W^i, »tt<0^ffitcWfi!sa^Si l OnmCDF 
e , Co. N i <DnmM(&$i+ 33^Cu, Cr, A 

g . a u ©ffl»ta-y-3tft« 3 4 *^a®cc o iisg 

[006 0] ^CCC©«l^ffl?a*a^.«:^r-r*S<*«:l5lD 
SJS»K*tcSiaL/c*S. ^T4 5^e>7k3R^* 1 
0 s c c m*ALrj^lt>SflrtOffi^^5 0 0^n*x^;U 
L /c 0 LXTiS^MB ^ > ^^^J:T L tlftigg^ 4 0 
20 0-80 0'CiCL/c. jttflttfSffiLfct*. 44^* 

0 s c cm^AOrjSlSggrtOEE** 1 
0 0 0^^{CLT2 0»fflSSUfc, ^bTSn^ 

Lr^6»»*^«l*CCK0 ffl L/c D 
[0 06 1] K0au/cItt©SI*FE-SEM (Fi 
eld Emission- Scanninq ElectronMicroscope: *£5?jftfcti 

3 4± /c tKSI r . £ 6*5 ^IlEMa ^fS] tc aE.fi u 
^ -/ 5"- ^ - ( i^ft i» -o tc o ^/c^>-tf> # v - 

^^'3, *C>fc<Dtt»l OOnratCtCoWc. ^7- 
x^u>, -o-tf>, y ^>©j|icl< fto/c c 

/Co 

[0 0 6 2 ] i-f^/c^*>t^a-7rOq;>^ 
1*ttBFfflr4/c«>. Sf*(D®SiJIMtC'^@^^^/c?aK^ 

-rt^ri o-to r r ^cnmLtcm^mmcjt<omK 
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tiit *-i£^ir s**- y&mmc+ftmis s ti x i >*> 

*<DWC¥t«C»»* 1 0 0 0 (Oe) mULtctC 
6, ^afflJBWl 0%fS]±L/c. C^t3:^-*'>^y 
^A-^«:«^3tiT^*F e. Co. N i tti*©H8S 
tt-?©* bT > <fc 5 SS^iJ 1/cCi *«WH 4 # A 6 

[00 6 3 ] gt6ga2 

# f sgy © # - # > -r ; * * - ? ; ^ * <o l*<d 
m&om** ms<Dffi^mLm4<Dmmxmm*m^x 

Wm-?Z> 0 B5K:*5l»T % a) tt±*6*fc^FffiB8H, 

b) ttmtKSBgmr&a. 

[0 0 6 4 ] HtSWl £H««CRFHIfiS*^**y>y 

S*5 0±tcH/S2 0 0 n mStJau/c. CtDct^cD*^ 
? £ U > yftft «R F &Jj 4 0 0 A r = 5 m T o r 
r»H«r*0, Co :CuOSi»itttl : 4?Iffr* 

o/c. com*%m4fc^LtcJx:fc$£m(<ciSiWLx i o 

"Tor r©fi^t4 5 0 C CT2 0ftr$T~~-)\,?2> 
L. »tt«*OCoW«ftHOrtta«-«l OnmOC 

ojfflaa-^^a o wait ic#fi* ^^/ci^i^n, 

^ffcK * *TT 4 St* * H CS j£»B * cc KB O /c £ 

£"T4 5^e>7K^^^2 0 s c cmiALrSS 
SiSrtC0BE^«:5 0 0 ^XftJllCLtc. *rLX09m? 
>7'*&ft LX mfcU&Z 6 0 0 'COC L/c 0 assess 

fcfctfX* 2 0 s c c m«ALTJ5J£§Srt©lE;*7£ 1 0 
0 0^*X^;UCCOT2 O^^L/c, t CTTiz^U 

SS5 1, 5 2*«»1 0 Onm/ct^^yiU/c B COBS 
a-7"54 CD5fe^CD^SP^ i-Jli 5 2 CC 

[00 6 5] f#^*i/c£l*cogtm£F E - S EMCCTH 
mutcLCZ, 15a, b) «c*TJ:5CCjHatt^tt 
M5 3^6^-#>^^^^-^5 4#V-*;tf;*0Mfc 

ntc?SorA^6BCD^r&]tci5gbT^o, mss 1 , 
5 2Htt*-# , >*-> T-^-^Tig^TtTi^c. 

#l<i-s?-*-7'5 4©jaatt»nm-a 1 0 nmT* 
[0 06 6 ] rf &*ifc#-#>*y^*-:/fv<-f 

ma 4 igig*Ep»D l t . ma - tsffifstt«:»jffi u 

/Co C(D<h*ffi*fl«ll5*A- BCCifffl^faCcEpjjnL 
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/Co *©*Smi§) D30E<D»-&CC «lf ^7 TttfcflWDSs 

zmmmmcLmuxb MWommmm^&j: o 3 
xTVisA&mnxz&rjuzx&zcLmm^ti 

ttS-er % ±^ 6 L/cfgT-Ti*. 5SHCC 

j£ s r 4 ?M a t ■ * * 6 n & a > o 0 
[0 06 7 ] mm3 

wmLM4 (Dmmumm&m^xmvi-rZo 

[0 06 8 ] S*rSf*6 0T*4S i »)x^-^7^ h 
»; *-&CJ;9gl6 a) OJrotc^tC^L, 

-^o±^cc 0IS6 1 ^ »; «;>^ccj:0 1 0 

0 n mofliii*r^EJKL/c 0 <zi,xm<D— gptcsas^ 

KtSP^>6 2^SSL/c 0 jBSKKT-^ttfl^B 2<Dtt£!!K: 

>j7^ ^*wr^B!4tss6 1 ±tcs». c o 
4 c u & t&mumm ic £ 0 & axes u , * ©a* y ^ ^ 

20 ^*K0K<^ffitC<fc0?fo/c. CCD^^CDCo iCu 
Oitli^l : 4-CAo/c. C©S(*S:H4tCiSL/cJSJS 
JiatCSil UlO-'Torr ©K3g*"C 4 5 0 "Cr 2 

SMKl 0 nraOC o (D&tMffiatft-? 1 6 3W«c0iBffi 
ST4 5^67Km^'^^:2 0 s c cmaiAbrSJSSS 

*.^flrL/rs(*jaK*7 o o°ctcb/c e sjg^gifc 

30 i^U>^^2 0 s c cmmKLX&lZmmfa<D 
0 0 0^*;i/^7JUCLT 2 0Mg}?l/c. 

S^rM^CC UX&hm#&*Mtpt,CWLK)m O/c. 
[0 0 6 9 ] f#e>ti/cSf*©^ffi«rF E - S EMCCTH 

mhtcLc^. me c) ic7jkT£5icm'<$n*ftm$ft 

— ?S 1 0 n mr^>o/c 0 

[0 0 7 0 ] fI6ti/^-^>t^^7^W7.?: 
40 1*ttW«r*fc«>, SfS&STM, AFMI?tDi^^CC^ 
•3«W, *©BB««6 1 tHaiLfc. STM, A FMf¥ 

mmhtiic. gtcSTMX'temmbtcm<D 

i&^Hffl'J 2 *i/c 0 C ti(^77 - 7^ y -7- ^ — v'i^GM R 

Sft*«rW-r*Htc«ISShT^4«l*i*it6ti4. 
[0 0 7 1 ] 

[ §m<on& ] tubttw ofc^-^+y^a - ycom 

ffi«rfflt» 4 C i CC J; 0 «TCDx/J^*3i^T ^ 4 C 
[0 0 7 2 ] ])liil^g^J:l^-^>ty 
50 f^7*f^>f^^ ffl«r * 4 o 
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[0 07 3 ] 2 ) 5*i£ttJ: 0«*a#»yttir#ft/7-*r 
[0074] 3 ) mw*> b < fctt(*#tt5*C»£S*l-t 
[0 07 5 ] 4 ) S*#fil*SA5TOJS-tt*-iK>* 
[0 07 6 ] 5 ) »«©flEfi©fi[K«:iES*-#>^^ 

[si ] *-#>«e«©«jft*7R-r!Biisiar, a) io 

(^-^*>) d) 

[12] Kfffl*-#>^y^3L-^f s y<^^©Hift^p 
■fe^*SiB^-r^/c»<OBHBIKE0r, a) «Sft±tCjB 
fffia-T^tftK (7^-;Hfr) ^«MU/ccbC5, b) « 
■e<DM7 ■^--rt/U/caottJB, c) tt 

[03] Xftffll 1 <0-h — i£Zs1rj ?-a-^W^©S 20 
^^o^X^K^r-S/c^CDfflBSWDiiaT. a) «fif* 
±ec«ffi««:JsE|||Lfci C 5, b ) tt*©±«Cjffl»«i-y- 
»»J8 (T~-;Hiu) *ffiiL/ciC5. c) 
&T--Jl>0fc»©tt». d) tt*7 

[14] *-#>^^^A-^©|?£S»jSStD«jlBSHr* 

£. 

M-rsfcitoofflBSiar, a) «±^e>#fc¥ffiSL b) 

[0 6 3 T i pS2^-^>^-y^ * — ©SI* 
^P-feXSrRMrSfcfeOnBISIRBHHt! 1 , a ) tt»*± 
«c«ffiBI*Ja8lU/ciC4 % b ) «-E-0±cd— SSCCttft 
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